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1998 Scrap Yard, East PotlTner, and South Landfillarea Geoprobes and soil borings
(GP48 GP51, GP53. GP55, GPS7, GP58, GP61. GP62,
GP64 GP67, EP-SB01, SY-SB10, and SL-SB61) are not

lown because they are not associated with groundwater
imples (soil data only). See Appendix B.

57 Bakehouse dewatering tei
decommissioned in June 19'
shown on figure).
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COLUMBIA RIVER • MWOS SINGLE GROUNDWATER
MONITORING WELL LOCATION

MW21 GROUNDWATER MONITORING
WELL LOCATION CLUSTER

BPZ18 PIEZOMETER/OR CLUSTER
PIEZOMETER LOCATION

APW03 PRODUCTION WELL LOCATION
OFFSITE WELL LOCATION

ASG02 STAFF GAUGE LOCATION ° 20° 60° 100"

BkJlA/bT—^—^O"""-^ NOTE: FAIRVIEW FARMS
AREA EXTENDS FARTHER
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Silt, sand, and clay comprise flood plain deposits of the Columbia and
Willamette Rivers. Alluvium along major tributaries is sandy gravel.
Late Pleistocene catastrophic floods of the Columbia River deposits
on the basin floor are bouldery gravel, sandy gravel, and sand with
sandy silt extending to 400-foot altitude. Late Pleistocene terrace
deposits are weakly consolidated thin sand and gravel beds.

Pleistocene volcaniclastic conglomerates derived from the Cascade
Range are weakly to well consolidated sandy gravel with iithic
sandstone lenses and beds. Troutdale Formation is cemented basaltic
gravel with quartzite pebbles and micaceous sand matrix and lenses.
as well as minor lithic-vitric sand beds. Boring lava that erupted from
vents in the Portland area is fine to medium olivine basalt and basaltic
andesite lava flows with less abundant pyroclastics. High Cascade
Range vofcanics are olivine basalts and basaltic andesite (lows that
erupted, and for the most part deposited east of the Sandy River. The
upper 10 to 100 feet of the aquifer is weathered loess and residual soil.

Confining unit 1
/Bedded micaceous arkosic siltstone and sandstone with some thin
lenses of Iithic and vitric sandy tuffaceous silt and sandstone, and clay.

2 S m
Coarse vitric sandstone and basaltic conglomerate interlayered with
siltstone, sandstone, and claystone.

HConfining unit 2
I

Bedded micaceous siltstone and sandstone with some thin lenses
.of Iithic and vitric sand, luftaceous sill and sandstone, and clay.

Discontinuous beds of micaceous sand, gravel, and silt with localized
viiric sandstone lenses. Upper part is gravelly along the Columbia
River in east part of study area: elsewhere, upper part is interlayered
with micaceous sand, silt, and clay.

Rhododendron Formation consists of lava flows and dense volcanic
breccia. Columbia River Basalt Group is a series of basalt flows,
some have fractured scoriaceous tops and bases. Marine sedimentary
rocks are predominantly dense siltstones and sandstones. Skamania
volcanics are dense flow rock, breccia and volcaniclastic sediment.
Older basalts are sequences of flows with some breccia and sediment.

i
Source: Swanson et al., 1993.

*

P

FIGURE 3-2
Summary of

Hydrogeologic Units
REYNOLDS METALS COMPANY

TROUTDALE. OREGON

CKMHILL
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S^2^^S2^^>K^*'̂ >>'S' TSJI £* . '•'-•"-—>- -1 -- ^^^ Ĵw\ ** \ A^t XJN v ^ ^ >js ^ ^ "I -Pa**.. - / r _l .o - - ^**-«it> >:, * f \ f * k t r s jf*? s s s

--: , a,v~. JJL. ..yap*- • ̂ ^^--- f̂̂ ^-^^^sl
Wsav--2 ' S^T/^----' B* ̂ u^ f̂eis^-^sff•••^m

^nfiil̂  :!3̂ L̂ ';«lll̂ eS.
--•mm ———T$F^-\p———— l^a5Cp|̂ a;>FairvieW ' !•', -J^s^S***-; ^t^^iE^. /-d,' - ..W-TX ; ^fe^^fisr '•" ;.'-;_ .rh"r-3:;-—-,,ir%2^

2^.1; ' /"A-. ./'-:l^^*^M^%^Mi' cajstffev-^^-|>?^HSj i*-^Sc^'"" i ̂ ^j^r-Tr •'"!" I.PÎ S^̂ ^̂ IP'̂ KP^ fe
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Selected well location used to develop
cross section (location to nearest 1/4-1/4
section)

A' Cross section location

Hydrogeotogic Unit Boundaiy

USA Unconsolidated Sedimentary Aquifer

BLA Blue Lake Aquifer/Gravel

TGA Troutdaie Gravel Aquifer

TSA Troutdaie Sandstone Aquifer

U _
"5"

PW
PMX
COP

PWB
FF

Approximate contact of hydrogeotogic
units

Approximate fault location
U = upthrown / D = downthrown

Plunging anticline, line dashed where
inferred

Reynolds Metals Company praducUon well
Parametrix|l99l)
City of Portland test well

Portland Water Bureau
Fairview Farms, owned by RMC

Hydrogeologic Uniri Boundary by Swanson {1 993).

Structural features and extent of the Blue Lake GravelMquffer
by Bet and Rosner |1 993|. The Blue Lake Gravel/Aquifer is
not present at ground surface.

Base map: U.S. Geological Survey 7,5 minute Camas.
Washington quadrangle. Photo revised 1 970 and
1 975. Contour interval: 1 0 feet.

Horizontal scale: 1 inch = 2.000 feet
Vertical scale: I inch = 1 00 feet
Vertical exaggeration: 20x

Figure 3-3
HYDROGEOLOGIC
MAP AND CROSS SECTION A-A'
AND B-B1 LOCATIONS
REYNOLDS METALS COMPANY
TROUTDALE. OREGON

aier Remedial Investigation Report
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Notes:

1 . Subsurface conditions depicted on cross sections are
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Associates |1997| for the Blue Lake Aquifer; Swareon

. 1 1 993|; and interpretations by CH2M HILL. Actual
subsurface conditions may differ.

2. Topography and bathymetry of Columbia and Sandy
Rivers estimated from the Camas 7.5-minute
Quadrangle and information from the U.S. Army Coips
of Engineers (July 1995).

3, Some wells are projected into the cross section plane.
4. Fault trace location based on Bet and Rosner (1 993).
5. COP a City of Portland

PWB « Portland Water Bureau
RMC » Reynolds Metals Company
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C^^"^
USA ^

' CU2
5 _

•*""" TD= 115ft
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^
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Note:
Port of Portland Troutdale Airport Well
does not encounter Older Rocks

/ \ 7 geologic unit.
\ - • J

'-800
TD a 750 ft
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LEGEND

i
?> ^ —— \jyeu name or number

i1

TD= 1

-*-

5
ffcw7i~ ^ater '̂ ^ ^^ (^ate °f rneasurement,
[&/67J shown for informational purposes

« ——— Cased interval (dashed if backfilled}

] •* —— Screened or perforated interval
* = /\toandoned interval

5 ft •*— Total well depth in feet below
ground surface

- — • Approximate hydrogeologic unit contact

— — — Generalized groundwater flow direction

Notes:

1 . Subsurface conditions depiaed on cross sections are
adapted from hydrogeologic unit boundaries as presented
by Parameoix(199l) and Roger N. Smitri Associates (1997]
for the Blue Lake Aquifer; Swanson |1 993]; and
interpretations by CH2M HIU, Actual subsurface conditions
m<w differ.

2. Topography and bathymetry of Columbia and Sandy Rivers
estimated from the Camas 7.5-minute Quadrangle and
information from the U.S. Army Corps of Engineers (July
1995).

3. Some wells are projected into the cross section plane.
4. RMC = Reynolds Metals Company

MW = Monitoring Well
UF RR = Union Pacific Railroad
USA = UnconsoN'dated Sedimentary Aquifer
SGA = Sand and Gravel Aquifer
TS,\ = Troutdale Sandstone Aquifer
CU2 = Confining Unit 2

Horizontal scale: 1 inch = 1 . 500 feet
Vertica scale: 1 inch = 1 00 feet
Vertica exaggeration: I5x

Figure 3-5
REGIONAL HYDROGEOLOGIC
CROSS SECTION B-B'
R
T

0 1,500 3,000 4,500 6,000 7,500 9,000 10,500 12,000 13,500 15,000 16,500 w

EYNOLDS METALS COMPANY •••

-*'ROT*"wesll8aiw"WM fas



01-JUNE-1999

TROUTDALE A RPORT WELL

1000

APPROXIMATE
SCALE IN FEET

2000

Figure 3-8
SITE-SCALE HYDROGEOLOGIC
LOCATION MAP, CROSS
SECTIONS C-C' AND D-D'
REYNOLDS METALS COMPANY rswiri
TROUTDALE, OREGON IK&2
Groundwater Remedial Investigation Report



c
NORTHWEST

C
SOUTHEAST
Troutdale

-40O

Older Rocks

Older
Rocks

LEGEND

TCte200 ft*

ML

SW

ML/SM

GW

Wen name or number. Refer to figure
5 for well and aoss section location
map.

Cased interval (dashed if backfilled)

Screened or perforated interval
* = Abandoned interval

Total well depth in feet below ground
" surface

Approximate hydrogeologic
unit contact

=Silt
= Sand, well graded
=Layers or lenses of silt, sand,

silt with sand, and sand with silt
- Gravel, well graded

Older Rocks=Volcanic rocks, likely Skarnania
Volcanic Series (crops out on Lady
Island, lone Reef)

SC/GC =Clayey Sand/Clayey Gravel

Notes:

1. Subsurface conditions depicted on aoss sections
are from interpretations by CH2M HILL Actual
subsurface conditions may differ.

2. Topography and bathymetry of Columbia and
Sandy Rivers estimated from the Camas 7.5-frw'nute
Quadrangle and information from the U.S. Army
Corps of Engineers (July 1995).

3. Some wells are projected into the aoss section
plane.

Horizontal scale: I inch = 800 feet
Vertical scale: I inch = 80 feet
Vertical exaggeration." I Ox

Figure 3-7
SITE-SCALE HYDROGEOLOGIC
CROSS SECTION C-C'

0
1

800
........ t .-.....,

1,600
... j

2,400

TD a 644 ft
" ?

3.200 4,000 4,800 5,600 6,400 7,200
• ' '1
8,000

"i^Ttn

1 1
8,800 9,600

REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Grournlwatef RemedTa] investigation Report
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TO ="200

< —— Well name or number. Refer to Figure 5 for ; ———— Approximate hydrogeologic unit contact 1 . Subsurface conditions depicted on cross sections are
well and cross section location map. SW . Sand, well graded from interpretations by CH2M HILL Actual subsurface

——— Cased interval (dashed if backfilled) M^̂ H Approximate fault trace ML/SM = Layers or lenses of silt, sand, conditions may diffec
^ __ Crr»pr>nH nr r\erf/\raTi»H intoivai - , • -. nnn c ' 2. Topography and bathymetry of Columbia and Sandy ^ITF-^PAI F HvnnnRFOLOGIC

Screened or perforated mtewal Honzontal scale: 1 inch = 2.000 feet ^ =Gravel, well graded »m estimated from aw CaJnas 7.5minute Quadrangle rnoss SFrTION ̂ D1

-r ,u .. . ^ ^ - r ^ . Vertical scale: 1 inch = 50 feet and information from the U.S. Army Corps of Engineers nev7,^rr^»jcTAref™CjDAMvTotal borehole depth in feet below TOUUI JUHB. «j. ™i«n Older Rocks=Volcanic rocks, likely Skamania (July 19951 REYNOLDS METALS COMPANY
ground surface (base of solid line is total well Vertical exaggerate 40x Volcanic Series (crops out on Lady î r "«l- TROUTDALE. OREGON

ft « — completion depth] Island, lone Reef) 3. Some wells are projected into the cross section plane. Gtoimclnaer Bemtol inwagMn Bwwt



NOTE:
MONITORING WELLS NORTH OF COMPANY LAKE ARE
PRIMARILY SCREENED IN GRAY SAND. LITTLE SILT 1S
OBSERVED IN THE SHALLOW SUBSURFACE NORTH
OF THE COE FLOOD CONTROL DIKE.

LOCATION OF SHALLOW MONITORING
WELLS SCREENING SILTCOLUMBIA RIVER

X=6.63

MW07 WEU IDENTIFICATION NUMBER
024 DEPTH TO BOTTOM OF WELL SCREEN

(FEET BELOW GROUND SURFACE)
SURFACE WATER STAFF GAUGE
LOCATION

(19.03) WATER LEVEL ELEVATION MEASURED
AUGUST 4, 1998

v_ MANUAL MEASUREMENT FOR
COLUMBIA RIVER (ELEVATION IN FEET)

ABANDONED MONITORING WELLS: MW17-016
(6/25/98) AND MW21-012 (6/26/98)
•\ ~vs> -•• •- 4 :~- •- • ^~~~~"*a**\ -- i-:---^-

~-._ / ^-- -, / k ^-/\\, n r̂ fa^Vi—,—u_j. . . ^

.
V-/ "f MW36-0

SG07 (14.49) !N
k(1S.26).——— .-,_.,.iS

rs.4i •, , . (u.92)
CREE'ijF ——S-^ '

GRAHAM ROAD 7
Figure 3-9
AUGUST 1998 GROUNDWATER
ELEVATION CONTOURS FOR
SHALLOW MONITORING WELLS
SCREENED IN SILT
REYNOLDS METALS COMPANY
TROUTDALE. OREGON
Cround.oUr R.m.dtol InvtsMciallon R>port

p \REWOIOS\M29A \9293M-1M DWG



LOCATION OF SHALLOW MONITORING
WELLS SCREENING THE UPPER GRAY SANDCOLUMBIA

MW29 WELL IDENTIFICATION NUMBER
033 DEPTH TO BOTTOM OF WELL SCREEN

(FEET BELOW GROUND SURFACE)
(9.70) WATER LEVEL ELEVATION MEASURED ON

AUGUST 4, 1998
SURFACE WATER STAFF GAUGE

pFEZOMXCTERE LOCATION °F

GROUNDWATER ELEVATION CONTOUR
LINE (LOCATION APPROXIMATE)
MANUAL MEASUREMENT FOR
COLUMBIA RIVER (ELEVATION IN FEET)

ELEVATIONS ARE IN FEET ABOVE
THE 1929 NGVD

j i!' Raure '3-10
'i AUGUST 1998 GROUNDWATER

I ELEVATION CONTOURS FOR
SHALLOW MONITORING
WELLS SCREENED IN THE
UPPER GRAY SAND
REYNOLDS METALS COMPANY PMR7CT
TROUTDALE, OREGON """
Croundwal«r



INTERMEDIATE-DEPTH MONITORING WELLS ARE GENERALLY
SCREENED IN GRAY UNCONSOUDATED SAND 80 TO
100 FEET BELOW GROUND SURFACE.

LOCATION OF INTERMEDIATE-DEPTH
MONITORING WELLSCOLUMBIA RIVER

X=6.63 MW29 WELL IDENTIFICATION NUMBER
090 DEPTH TO BOTTOM OF WELL SCREEN

(FEET BELOW GROUND SURFACE)
(8.79) WATER LEVEL ELEVATION MEASURED

ON AUGUST 4, 1998

® APPROXIMATE LOCATION OF
PIEZOMETER

--^.GROUNDWATER ELEVATION CONTOUR
8." LINE (LOCATION APPROXIMATE)

y_ MANUAL MEASUREMENT FOR
COLUMBIA RIVER (ELEVATION IN FEET)

ELEVATIONS ARE IN FEET ABOVE
THE 1929 NGVD
• " " "

g s f f i t - - . - • -•',-- • • -•^^^pr^r?trr«i:—•- - - -• •••-• ^yftvfg^iiapgf^.--^^;^-
. r: s p -fo ci\ v-c v«,^r*. -' *OJK.' ,,-^^ir^J&ssJSi"* TO TARGET AN INTERVAL SUSPECTED OF BEING CONTAMINATED,

MW08-127 WAS~SCREENED APPROXIMATELY 50 /
FEET DEEPER THAN NEARBY INTERMEDIATE-DEPTH WELLS.

•THEREFORE,<WATER LEVEL ELEVATIONS AND CONCENTRATIONS
AT -THIS LOCATION MAY NOT BE COMPARABLE WITH THOSE AT
NEARBY LOCATIONS. " ' .i: V«MW47-094

.*

• Figure 3-11
AUGUST 1998 GROUNDWATER
ELEVATION CONTOURS FOR
INTERMEDIATE-DEPTH
MONITORING WELLS

,, REYNOLDS METALS COMPANY
'•'I TROUTDALE, OREGON

I: Crouivdwalar R«rn*d(ol In1

P \WWOJJS\MZM\



NOTE:
'DEEP MONITORING WELLS ARE SCREENED tso TO
ISO FEET BELOW GROUND SURFACE. SCREENED MATERIALS
ARE PRIMARILY GRAY SAND TO THE SOUTH, SAND AND GRAVEL TO
THE NORTH.

COLUMBIA RIVER

xMWOS-169 y-K G3

//' LEGEND
j • DEEP MONITORING WELL-LOCATION

\'"~. MW29 WELL IDENTIFICATION NUMBER
; f 179 DEPTH TO BOTTOM OF WELL SCREEN

(FEET BELOW GROUND SURFACE)
(8.61) WATER LEVEL ELEVATION

MEASURED AUGUST 4, 1998
A PRODUCTION WELL LOCATION
ga APPROXIMATE LOCATION OFw PIEZOMETER
* WELL DRY
, ^GROUNDWATER ELEVATION CONTOUR «>_.. 200 __600

7 -b LINE (LOCATION APPROXIMATE) ————— ———
„_ MANUAL MEASUREMENT FOR

COLUMBIA RIVER (ELEVATION IN FEET)
ELEVATIONS ARE IN FEET ABOVE
THE 1929 NGVD

'XCONTOUR INTERVAL",= p.SJOOY"^-. .. .._ >5?"-̂ *,

SCALE IN FEET

'tf

Rgure 3-12
AUGUST 1998 GHOUNDWATER
ELEVATION CONTOURS FOR
DEEP MONITORING WE&JLS
REYNOLDS METALS COMPAN*
TROUTDALE. OREGON
Croundwo>*r Ram«dtal ttmttfigotfa** Report

p \REWOtOS\M293\ \929iw.«N &



Groundwater Elevation (Feet NGVD 1929)
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Groundwater Elevation (Feet NGVD 1929)
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Groundwater Elevation (Feet NGVD 1929)
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COLUMBIA RIVER

l*l<jiU:\̂ <S::̂ '"*"'̂ ^ (^V>f .s&r ••-" I \ , r?P»fcmVR!fî a>!
MAP FOR ONSITE, SURFACE WATER FEATURES

; REYNOLDS METALS COMPANY
, TROUTDALE, OREGON
> Croundwalor R«m«dlal (nvesHgatlon Raport

P: \REWOLOS\39293\CAO\9293OS5 DWC



WEST

50-1

EAST

3O-

20-

10-

-10-

-20-

-30-

APPROMMATE THICKNESS
(FEET) OF PROCESS
RESIDUE WITHIN
COMPANY LAKE

.2. GROUNDWATER ELEVATION FOfl
FEB 97 (FEET. NGVO 1929}

PROCESS RESIDUE

V COMPANY LAKE AVERAGE
-=• SURFACE WATER LEVEL

MONITORING WELL
10 NUMBER

TD=27-

TO-45'

APPROXIMATE SCALES:

HORIZONTAL SCALE: 1 INCH - 200 FEET
VERTICAL SCALE: 1 INCH = 10 FEET
VERTICAL EXAGGERATION: 20X
ELEVATION RELATIVE TO THE 1929 NGVD

-J- TOTAL
TO-27' BOREHOLE

DEPTH

100 200
——I——
300

—T~
400 500 600

—I—
700 800 900 1000 1100

——I——
1200

——|————|————|——
1300 1400 1500

——I——
1600

—(————!————!————!————!————!————!————(—
1700 1800 1900 2000 2100 2200 2300 2400

——I————I————I————I
2500 2600 2700 2800

HORIZONTAL DISTANCE (FEET) Figure 3-17
COMPANY LAKE HYDROGEOLOGIC
CROSS SECTION
REYNOLDS METALS COMPANY
TROUTDALE, OREGON

aNr Rwni4tot tnvutlgotien Rtpert

I"! \REKNOIW\M2IUV .\JZMSK2IM



MW06-024

MW20-026

MW22-027

MW27-045

MW29-033

MW30-030

Columbia River

Company Lake
Average Stage

(15.5 feet)

6.0

4.0
January-94 January-95 January-96 January-97

Date
January-98 January-99

K:\39293\grnd\waliav\COLAKE\oolakaugsri.XUSXUGS) Chart 1994.1997
Printed 5/10/99

Figure 3-18
Company Lake Stage And UGS Groundwater Elevations
Reynolds Metals Company (Troutdale, Oregon)
Groundwater Remedial Investigation Report
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Figure 3-19
Water Chemistry in the Vicinity of Company Lake
Reynolds Metals Company
Troutdale, Oregon
Groundwater Remedial Investigation Report_______________
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SOUTH
COMPANY

COE LAKE
DIKE

COLUMBIA RIVER
SHORELINE

OREGON/WASHINGTON
STATE LINE

(APPROXIMATE)

NORTH

LADY
ISLAND

MW06
(PROJECTED)

-100
o zoo

TD=W BGS
(NOT SHOWN)

1200 1400
TD=260' BCS
(NOT SHOWN)

in-700'
(SoTSHOTO)

LEGEND

GW = GRAVEL, WELL GRADED

SW = SAND, WELL GRADED

ML = SILT

OLDER ROCKS = VOLCANIC ROCKS, LIKELY
SKAMANIA VOLCANIC SERIES (CROPS OUT
ON LADY ISLAND, LONE REEF)

——— — GEOLOGIC BOUNDARIES (APPROXIMATE)

BATHYMETRIC SURVEY SOURCE:
CHANNEL STATUS COLUMBIA RIVER-MOUTH OF THE COLUMBIA TO
BONNEVILLE DAM, US ARMY CORPS OF ENGINEERS, FEBRUARY 1997

NOTES:

( )

• DISTANCE (FEET)

VERTICAL SCALE: 1 "=SO'
HORIZONTAL SCALE: 1"=400-

BGS
COE

TD

FIELD MEASURED FLUORIDE CONCENTRATION OBTAINED FROM
SCREENING BOREHOLE WATER SAMPLES WITH AN ORION FLUORIDE
PROBE DURING PHASES 1 and 1A (FROM APRIL TO DECEMBER 1996)
AND GEOPRO'BE INSTALLATIONS DURING SPRING/SUMMER 1997
NOVEMBER 1996 LAB-MEASURED FLUORIDE CONCENTRATION DATA (mg/L)

AUGUST 1997 LAB-MEASURED FLUORIDE CONCENTRATION DATA (mg/L)

NO STRATIGRAPHIC DATA WERE COLLECTED AT GP20 AND GP03

BELOW THE GROUND SURFACE
U.S. ARMY CORPS OF ENGINEERS

TOTAL DEPTH OF WELL OR GEOPROBE IN FEET BELOW
GROUND SURFACE ELEVATION

VERTICAL EXAGGERATION: 8X
ELEVATION RELATIVE TO THE 1929 NGVD

__.._,......_ ____„ NO BATHYMETRIC
CROSS SECTION FOB COLUMBIA RIVER
(CORPS OF ENGINEERS DIKE
TO NORTHERN SHORBUNE)
REYNOLDS METALS COMPAfNtV
TROUTDALE, OREGON
Ground water Rorn*<tfol (nvasHJjjfBKon Report
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LEGEND

19 i Well identified by Oregon Water
Resources Department (OWRD)
according to well inventory number
(WIN), \feter wells located within a I-
mile radius of site (see Table 3-10 and
Appendix D). Wells located to the
nearest 1/4-1/4 section.

9OtherWdls Number of wells in this section Identified
| . by OWRD water wdl reports and

potentially located within 1-mile radius
of site (see Table 3-10 and Appendix D).
Exact locations are unknown.
(a) WIN-9
|b) WIN-11 .
|c) WIN-13, WIN-I4
|d) WIN-18. WIN-21. WIN-22. WIN-23,

WIN-24, WIN-25, WIN-26. WIN-29,
WIN-30

- _ M» _ — Approximate I -mile radius around
industrial site boundary, Columbia River
to the north, and Sandy River to the
east

Notes:
1. Wells identified outside the 1-mile radius are used

for hydrageologjc cross section information. OWRD
well reports are provided in Appendix D.

2. Rivers are assumed to be boundaries to groondwater
flow. No water wells considered if located on east
side of Sandy River or north side .of Columbia River.

Base map: U.S. Geological Survey 7.5 minute Cannas,
Washington Quadrangle. Photo revised 1970 and 1975.
Contour interval: 10 feet.

Approximate Scale

Rgure 3-21
LOCATION MAP FOR OFFSITE
WATER WELLS LOCATED WITHIN
A 1-MILE RADIUS OF RMC SITE
REYNOLDS METALS COMPANY
THOUTDALE. OREGON
Groundwater Remedial Invsstgalion Report
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LEGEND
• PRIMARY AND SECONDARY

ACTIVE PRODUCTION WELL
A BURIED FORMER PRODUCTION WELL

(LOCATION APPROXIMATE)

•X- DECOMMISSIONED PRODUCTION WELL

';%

Figure 3-22
LOCATION MAP FOR ONSITE,
RMC-OWNED PRODUCTION
WELLS ___
REYNOLDS METALS COMPANY SSSSf
TROUTDALE, OREGON fSBJJSBi
Croundwat*r R«m*dM Invcstlgatton Raport j___^^_
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NOTE;
MONITORING WELLS NORTH OF COMPANY LAKE
PRIMARILY SCREEN GRAY SAND. LITTLE SILT IS
OBSERVED IN THE SHALLOW SUBSURFACE NORTH
OF THE COE FLOOD CONTROL DIKE.

FLUORIDE VALUE (rng/\A IS FROM FIELD
MEASUREMENT. IF LABORATORY FLUORIDI

' '-

LEGEND
•

MW07-
024

(0.32)

LOCATION OF SHALLOW MONITORING WELLS
SCREENING SILT
WELL IDENTIFICATION NUMBER
DEPTH TO BOTTOM OF WELL SCREEN (FEET
BELOW GROUND SURFACE)
FLUO'RIDE CONCENTRATION IN mg/L,
MEASURED AUGUST 1997 OR 1998
IN WELLS; MEASURED MAY THROUGH
OCTOBER 1997 IN GEOPROBES. IF 1998
GEOPROBE SYMBOL, THEN FLUORIDE VALUE
MEASURED DURING JUNE 1998.
SURFACE WATER STAFF GAUGE LOCATION
WELL DRY-NOT SAMPLED
MONITORING WELLS DECOMMISSIONED

600

CONFIRMATION IS HIGHER, THAT
L " "POSTED AS INDICATED

IN JUNE 1998: MW17-016,
MW21-01Z, AND MW36-006
1997 GEOPROBE LOCATIONS USED FOR
GROUNDWATER SAMPLING

UOHIDE CONCENTRATION
CONTOUR MAP (AUGUST 1997,
JUNE AND AUGUST 1998)
SILT UNIT

o REYNOLDS METALS COMPANY
'TROUTDALE, OREGON
,Groundwol«r Rtmtdlal ImMHooHon Riport
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FLUORIDE VALUE (mg/L) IS FROM FIELD
F LABO

• LOCATION OF SHALLOW MONITORING
WELLS SCREENING UPPER GRAY SAND

MW08- WELL IDENTIFICATION NUMBER
COLUMBIA RIVERMEASUREMENT. IF LABORATORY FLUORIDE

CONFIRMATION IS HIGHER, THAT VALUE IS
POSTED AS INDICATED BY [ ] . DEPTH TO BOTTOM OF WELL SCREEN

CFEET BELOW GROUND SURFACE)
FLUORIDE VALUES AREfalVEN FOR GEOPROBE
BORINGS DRILLED IN THE UPPER GR
OTHER GEOPROBE LOCA11IONS A
ONLY TO INDICATE THEIR AR.—-—*... ,̂= -̂-̂ 7 ,
ACROSS THE=SITE. -̂Ji FSfi ^-, GS~&-T?<<

FLUORIDE CONCENTRATION IN mg/L,
MEASURED AUGUST 1997 OR 1998
IN WELLS; MEASURED MAY - OCTOBER
1997 IN GEOPROBES; FOR 1998 GEOPROBE
LOCATIONS FLUORIDE MEASURED DURING
JUNE 1998. •
1997 GEOPROBE LOCATIONS USED FOR
GROUNDWATER SAMPLING

1998 GEOPROBE LOCATIONS USED FOR
GROUNDWATER SAMPLJK6

4 TO 15 mg/L

16 TO 25 mg/L

FLUORIDE CONCENTRATION
CONTOUR MAP (AUGUST 1997,
JUNE AND AUGUST 1998)
OPPER GRAY SAND

METALS COMPANY
UTDALE, OREGON

R«m#dldl lnv«3ltaaftfon Report



NOTE:
INTERMEDIATE-DEPTH MONITORING WELLS ARE GENERALLY
SCREENED IN GRAY UNCONSOLIDATED SAND 80 TO
1 00 FEET BELOW GROUND SURFACE.

INTERMEDIATE-DEPTH MONITORING
WELL LOCATIONCOLUMBIA RIVER

MWQ8- WELL IDENTIFICATION NUMBER
FLUORIDE VALUE (mg/L) IS FROM FIELD MEASUREMENT.
IF LABORATORY FLUORIofe CONFIRMATION IS HIGHER, 127 DEPTH TO BOTTOM OF WELL SCREEN

(FEET BELOW GROUND SURFACE)THAT VALUE IS POSTED
FLUORIDE CONCENTRATION IN mg/L,

1998FLUORIDE VALUES ARE
BORINGS DRILLED IN

MEASURED AUGUST 1997 OR
IN WELLS; MEASURED MAY - OCTOBER
1997 IN GEOPROBES. FOR 1998 GEOPROBE
LOCATIONS, FLUORIDE MEASURED DURING
JUNE 1998.
1997 GEOPROBE LOCATIONS USED FOR
GROUNDWATER SAMPLING 0 200
1998 GEOPROBE LOCATIONS USED FOR
GROUNDWATER SAMPLING

600
3

SCALE IN FEET

J/*TO TARGET AN INTE AL SUSPEC
W08-127 WAS~SCHEENED APPR
ffEKOEEPER THAN BIEARBY INTE

GD OF BEING C
iXlMATELY 50
MEDIATE-DEPTH! WELLS.
ONS AND CONCENTRATIONS

WITH THOSE AT

SOUTH
WETLANDS

FLUORIDE CONCENTRATION
ONTOUR MAP (AUGUST 1897,

UUNE AND AUGUST 1998),
NTERMEWATE-DEPTH SAND

4 EWOLDS METALS COMPANY
TROUTDALE. OREGON
iroundwcrt"f R^nMtfol [nyMtigottan faporl



NOTE;
DEEP MONITORING WELLS ARE SCREENED 150 TO
180 FEET BELOW GROUND SURFACE. SCREENED MATERIALS
ARE PRIMARILY GRAY SAND TO THE SOUTH, SAND AND GRAVEL
TO THE NORTH.

FLUORIDE VALUE (mg/L^S FROM FIELD MEASUREME!
LABORATORY FLUORIDE CONFIRMATION IS,HIGHEr ~
VALUE IS POSTED AS INDICATED BY

LEGEND

COLUMBIA RI V E R MW08-

(0.25)

DEEP MONITORING WELL LOCATION
WELL IDENTIFICATION NUMBER
DEPTH TO BOTTOM OF WELL SCREEN
(FEET BELOW GROUND SURFACE)
FLUORIDE CONCENTRATION IN mg/L,
MEASURED AUGUST 1997 OR 1998
IN WELLS; MEASURED MAY THRU
OCTOBER 1997 IN GEOPROBES

APW10 RMC PRODUCTION WELL
1997 GEOPROBE LOCATIONS USED FOR
GROUNDWATER SAMPLING

4 TO 15 mg/L
16T025ma/L

26 TO 45 mg/L
TO 100 mg/L

0 200 600

SCALE IN FEET

FLUORIDE VALUES ARE

&
NTi

SOUTH
WETLANDS

VlgJireM
FLUORIDE CONCENTHATION
CONTOUR MAP <AUSUST 1997,
JUNE AND AUGUST 1998)
DEEP SAND/GRAVEL

^REYNOLDS METALS COMPANY [i',.1'/lll
^TROUTDALE, OREGON JjUMuiM
Cf&undwotnf Rom«tf[gl JwaaltcMlbn



SRB
01-JUNE-1999

Columbia River

2000

APPROXIMATE
SCALE IN FEET

MONITORING WELL LOCATION
SURVEY GEOPROBE LOCATION
NOTE:
GEOPROBE LOCATIONS ARE
APPROXIMATE

Figure 4-5
SITEWIDE LOCATION MAP FOR
CROSS SECTIONS SHOWING
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Groundwater Remedial Investigation Report

P:\REYNOLDS\39293\.;.\SITEMAP5.dwg
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100 r

LEGEND

GW = Gravel, well graded

j|D SW = Sand, well graded

D ML=*

Older Rocks=Volcanic rocks, Ike!/
Skamanla Volcanic
Series (crops out on
Lady Island, lone Reef)

gGeoprobel.D.#
<•> (Locations ace approximate)

- 0.31 mg/L
Held toride value (mg/l]=0.31

TD = 102 ft bgs Total Geoprobe depth In
feet below (approximate)
ground surface elevation

•200 -

Notes: Values next to well columns Indicate fluoride concentrations
measured during drilling of the Identified well. In most cases
the well column represents a composite tog, whose screened
Intervals are shown by a bracket to the left of the column.

Field-measured fluorlde concentrations were obtained
by screening borehole water samples with an Orion fluoride
probe during Phase I and Phase IA drilling (April! 996 to
December 1996) and during the Geoprobe Investigation
(summer 1997).
« Note that the fluorkte distribution shown In MW33 and GP47
is localized.
** August 1997 fluorkte concentration data (rngrt.).

Approximate Safes
Horizontal scale: 1 Inch s 500 (rat
Vertical scale 1 Inch = 45 fe»t
Vertical exaggeration: 11x

Silt, upper gray sand (U6S), Intermedlattdepth
and deep zones represent hydrogeologic units.

Figure 4-6
CROSS SECTION 1-1'
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Giwi ndwter Rwrwdlnl
InvestlgailDn Report

———————— CHZIWIHILI,-
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10-JUNE-ISW

: COLUMBIA RIVER •MW08 SINGLE GROUNDWATER
MONITORING WELL LOCATION

• MW21 GROUNDWATER MONITORING
WELL LOCATION CLUSTER

8 CROSS SECTION LOCATION FOR SOIL

——— Q CROSS SECTION LOCATION FOR
0 GROUNDWATER

NOTE: FAIRVIEW FARMS
AREA EXTENDS FARTHER
TO THE WEST THAN IS
SHOWN HERE.

J C3 i_-u^_ >

( BUILDING
) 97 !

/ SUBAREA—g

^ ,>£.•——

SOUTH Î (-
LANDFILU! ,

f"! \

;u Rgure 4-8
CROSS SECTION LOCATIONS FOR
SCRAP YARD, EAST POTLINER,
AND SOUTH LANDFILL
QROUNDWATEH AND SOIL DATA
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Groundwat«r ttomfdkul InvisMgolIon Report



i W-»SLACS« earn

3 SOUTHWEST

20-

S o u t h
L a n d f i l l

(Maximum

. -1.2
TtMOftbgs

LEGEND

-Monitoring
well number

-Cased Interval

-Screened Interval

TOs95 ft bgs-<-Total depth

^Geoprobe ID number
(Locations are approximate)

— 1 1 o t

TO=45ftbgs-

Field fluoride
value, mg/L

- Total Geoprobe depth
in feet below (approx.)
ground surface elevatton

1/6/97 water level elevatton ML » Silt
10/5/95 water level elevation SP = Poorly graded sand

| Landfill material SW = Well-graded sand
SM = Sltysand
[ ] = Laboratory fluoride values (mg/L)

(August 1997 quarterly sampfing)
() « Laboratory fluoride value (mg/L|

(June 1998 field sampling)

0 50 100 Feet Fluoride Concentration Ranges

t'-V 4-15 mg/L 41^46-100 mg/L
Approximate Horizontal Scale
0 5 10 Feet

Approximate Vertical Scale

Vertical exaggeration = 10x

I6-25mg/L

26-45 mg/L

101-500mg/L

501-1,100 mgrt.

Figure 4-9
SOUTH LANDFILL AREA
CROSS SECTION 3-3'
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
IN GROUNDWATER
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
aroutKt«<»r Remedial
ti7ve»U9«ori Report

-CH2IVIHIU.-1



Bevation (Feet, 1929 NGVD)

?____?

MW01-OI9
(Projected 80 ft. from SW)

MW47-095, formerly GP29
(Projected 100 ft. from SW)
(Logged from cuttings)

O

GP59 (Projected 50 ft. from SW)

GP60 (Projected 50 ft. from NE)

GP63 (Projected 20 ft. from NE)

If ' ' " 1„_! —————— j ————— ,
d TJ '
en £< '

i 1

t I 5^

fi iPi
' i \i "•»1 I x

M MWO:5MWO:

Graham Road
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5 NORTHWEST

10-

7-

-20-

-30-1

LEGEND

East Potliner Area
Northwest
Natural Gas
Right of Way «

0)
Former 2
ground &,
surface JT

SOUTHEAST 5'

Approximate east potliner excavation profile

-0.5 GP27 groundwater
fluoride values from

/ 60 -149 ft range
j/ from<0.*-l.*mg/t

'TD=149ftrxjs

TD=40ftbgs

[Upper Gray Sand]

Location
MWI 44)15

SG01

MWI 1-017

MW05-025

MW35-038

Water
Elevation

10/5/95

21,71
Dry

18.60

20.79

installed
12/3/96

Water
Elevation

1/6/97
28.03

25.10

26.96

29.96

21.18

Note: Sevattoro shown are 1929 NGVD.

- Monitoring well number

-Cased Interval

-Screened interval

TDs16ftbgr*- Total depth

£ •«——Geoprobe ID number
w (Locations are approximate)

-|440) Field fluoride value, mg/L

Total Geoprobe depth
TD=45 ft bgs-«- In feet below (approx.)

ground surface elevation

; 12/1/95 or 1/6/97
water level elevation

10/5/95 water level elevation

ML = Silt

SP = Poorly graded sand

SW = Well-graded sand

0 50 100 Feet

. ..[] Laboratoryfluondevalues|mg/L)
|/\ugust 1997 quarterly sarnpfing) SM = Silly sand

I) Laboratory fluoride value |mg/L)
(June 1998 field sampling)

Approximate Horizontal Scale
0 5 10 Feet

Approximate vertical Scale

Vertical exaggeration = lOx

Fluoride Concentration Ranges

' 4-15 mg/L ^^46-100 mg/L

16-25 mg/L '•':?$$ 101-500 mg/L

ijjjjll 2645 mg/L 501-1,100 mg/L

Figure 4-11
EAST POTLINER AREA
CROSS SECTION 5-5'
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
IN GROUNDWATER
REYNOLDS METALS COMPANY
TROUTDALE, OREGON
Groundwtfof B«n«dM
lrr/«sllo<UonRipofl

————— CH2IVIHILU-



Elevation (Feet, 1929 NGVD)

MW24-010 (Projected
40 ft. from N)

I-GP47 (Projected
J 140 ff, from N)

MW13-022(Projected
120ft. from N)

GP55*

GP50/SB11
(Projected 60 ft. from N|

MW14-015 (Projected
120ft. from N)
GP27
(Projected 160ft. from N|

GP5I*

MW35-038 (Projected
180 ft. from Ni—x—x—x— Fence

South Ditch SG02

MW11-017 (Projected
120 ft. from N)
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NORTH
7

Sf -50-1
I

GW

ML = Silt
SP = Poorly graded sand

SW= Well-graded sand

SM = Siltysand
[] = Laboratory fluoride values lmg/L]

(August 1997 quarterly sampling)
I) = Laboratory fluoride value (mg/L)

(June 1998 field sampling!

50 100 Feet

Approximate Horizontal Scale
0 10 20 Feet

Approximate Vertical Scale

Vertical exaggeration = 5x

Huorkks Concentration Ranges

, '>, /A;,. 4-15 mg/L 4jj& 4&"' °° m9/L

. 16-25 mg/L $$••: 101-500 mg/L

;2fr45mgrt. 501-1,lOOmgfl.

LEGEND

&•« — Monitori'ng
s well number

-Cased interval 0.74-

3.6-

-Screened
interval

-Geoprobe ID number
(Locations are
approximate)

- Field fluoride
value, mg/L

TO=40ftbgs*-Total Geoprobe depth
in feet below (approx.)
ground surface elevation

Location
MW25-035

MW02-034

MW1 3^)22

Water
Elevation

(ft)
10/5/95

8.77

N/A

9.35

Water
Elevation

X*
21.97

21.99

25.23

Note: Elevations shewn are 1929 NGVD.

3C 1/6/97 water level elevation
SZ 10/5/95 water level elevation
jjjjij Waste material

Note: MW33 well column represents a group of wells,
whose screened intervals are indicated by a
bracket to the right of the column.

Figure 4-13
SCRAPYARD
CROSS SECTION 7-7'
VERTICAL DISTRIBUTION
OF FIELD-MEASURED FLUORIDE
IN GROUNDWATER
REYNOLDS METALS COMPANY
TROUTDALE, OREOON
Qroundwator Batmdtal

n Report

———— CH2IWIHIti-J



B-KSUCSJM mm t

NORTHWEST

Approximate
J[.i Scrap Yard

Area

-< 0.4 "~
—<0.4

±-0.41 SW
TTMOfcbgs

SOUTHEAST

8'

Note: MW33 well column represents a group of wells,
whose screened intervals are Indicated by a
bracket to the right of the column.

TD=248ftbgs,
TD=254ftbqs

fluoride Concentration Ranges

4-15 mg/L f̂̂  46-100 mg/L

!6-25ing/L lOi-soomg/L

2M5mg/L 501-1, lOOrng/L

75 150 Feet

/\pproximate Horizontal Scale
0 15 30 Feet

/approximate Vertical Scale
Vertical exaggeration = 5x

LEGEND

- Geoprobe ID number
(Locations are approximate)

Dry-
10.1 - Field fluoride

value, mg/L

TD=80fttxjs*~ Tota| Geoprobe depth
in feet below (approx.)
ground surface elevation

" Production well or
monitoring well number
(Locations are approximate)

- Cased interval

Screened or
perforated intervals)

TD=24B ft bgs-«-Total depth

ML = Silt

SP = Poorly graded sand

SW= Welhgradedsand

SM = SiBy sand

GW= Well̂ raded gravel
[J = Laboratory fluoride values (mg/L)

(August 1997 quarterly sampfng)
() = Laboratory fluoride value (rng/t)

(June 1998 Held sampling)

Rgure 4-14
SCRAPYARD
CROSS SECTION 8-8'
VERTICAL DISTRIBUTION OF
FIELD-MEASURED FLUORIDE
IN GROUNDWATER
REYNOLDS METALS COMPANY
THOirrPALE, OREGON
GwindwtMrHemeiM
Invaallgaiaon Report

——————- CHzrviHiu.-



Elevation (Feet 1929 NGVD)

II

••• • IMW26

!T! l t

-J—IGP66

I f* ~?s?

-al Sf
|i 3°
^6J QJ cia.= -a §

n n n n n
= ^ 5 = S

a I I 3

S

5 £

§
i
£

W

. MW17-016-028 (Projected1 100 ft. from SE)*

MW26-012*

,GP49*

4—4 ^AW47-095 formerly GP29*
"•; A (Projected 80 ft. from NW)
.ifl' \ Logged from cuttings)

GP59 (Projected
20 ft from SE)

-™ £U t/1

| = 0

& s
t? i -

Q. C

3-

GP60 (Projected
155ft. from SE)

GP61 (Projected
180 ft. from SE)

r-SDGP07 (Projected
140ft.fromNW|*z

O

South Ditch
(SG03)



1GP54

11

fi i !

Elevation (Feet, 1929 NGVD)

9 • ? ?

South Ditch

MW01-019**
(Projected 80 ft. from SW)

1
vetoes,?'-

ynm

MW19-013*

MW47-095, formerly GP29*
(Projected 100 ft. from SW)
(Logged from cuttings)
GP58 (Projected 110 ft. from NE)

GP59 (Projected 50 ft. from SW)

r
GP60 (Projected 50 ft. from NE)

GP62 (Projected 110 ft. from SW)

GP61 (Projected 180 ft. from NE)

GP63 (Projected 20 ft. from NE)

1 / VI\ f : *
._! (^ |

s i i•§[ *
" 7i

^ fsp\
«! 'i1-/
1
1

Graham Road
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5 NORTHWEST

Northwest
Natural Gas
Right of Way

SOUTHEAST 5'

iate^eastpotliner excavation profile

* Wells or borings with no available fluoride data
are presented for geological purposes only

Soil boring fluoride •
value, mg/kg

~ Monitoring
well number

i
Geoprobe ID number

— Cased interval

— Screened interval

TD=95ftbgs-«-Total depth

Jj> (Locations are approximate)
-l I<M- Lab fluoride (total)

value, for soil, mg/kg

TD=45 ft bgs •«— Total Geoprobe depth
In feet below (aipprpx.)

_______ground surface elevation

ML _ jjit

SP = Poorly graded sand

SW= Well-graded sand

SM

50 100 Feet

Approximate Horizontal Scale

o 5 10 Feet

Fluoride Concentration Ranges

;'> 150-500 mg/kg <(^ 5,001-10,000 mg/kg

500-1,100rag/kg .f|§' > 10,000mg/kg

: 1,101-5,000 mg/kg
Vertical exaggeration = lOx

Figure 4-17
EAST POTUNER AREA
CROSS SECTION 5-5'
VERTICAL DISTRIBUTION
OF FLUORIDE IN SOIL
REVN0108 METALS COMPANY
TBOUTDALE, OREGON
arwn*i»«rBem<Kll«l

CHZWIHILL



East Potliner EAST

6'

TD=38ftbgs

TD=82ftbgs TD=80ft
LEGEND

TD=l49ftbgs

Wells or borings with no available fluoride data
are presented for subsurface geological
information __ __

Soil boring fluoride -
value, mg/kg

Ii29000

~ Monitoring
well number

— Cased interval

— Screened interval

TD=95ftbgs-«-Total depth

<— Geoprobe ID number15 (Locations are approximate]
-no*- Fluoride (total)

value, for soil, mg/kg

TD=45 ft bgs •*- Total Geoprobe depth
in feet below ground
surface elevation (approx.|

5 1OFeaHH = Waste material

ML = Silt /\pproximate Horizontal Scale
SP = Poorer graded sand g_ _5___10 Feet
SW= Well̂ raded sand
SM = S%sand

Ftuoride Concentration Ranges

; . 150-500 mg/kg

500-1,100 mg/kg

I 1.101-5,000 mg/kg

5,001-10,000 mg/kg

> 10,000 mg/kg

Vertical exaggeration = lOx

Figure 4-18
SCRAP YARD AREA CROSS SECTION
6-6' VERTICAL DISTRIBUTION
OF FLUORIDE IN SOIL
REYNOLDS METALS COMPANY
THOUTDALE, OREGON
Grouixtwter Remedial
IrwesUgrtton RfflfxHt

-CH2IMHIU.-J
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,„ SSESi 0_

10-

-10-

-30-

1

5
£
S? -50-

t

I
JUtu

-70-

-90-

-110-

-130-
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-:î

ill
;'iV?Jw |̂
'||S»J
'SIS''?**%WI

SW

ML

fe" i> SM .̂̂
'Izdoî i; - ^^ "^"

SW

SW

ML

SP/SM

TD=70 ftbgs

""

m^ are Q. Xf^j 99
!^ • i-11*; jo o S* intn

^ fea §SA |2 ,_„ § |l
SWl 30001

Ml
•" 490)

J ? 430l

TD=23 ftbgs 590 1

37(1 1

p'f'XcP-: S\X^
'ffi"'-*^
y$Kij*ijjaSiB
'3:'" !'

0
PI = Waste material *

530 1
SP/SW

!̂ 3 S^2 -=^—S6pj - -.(j-- waste material

&™> --• I'̂ -v."-^ -*: """"*?°! Mfe '- ,?,Mti:;?1pi •;; ML

•' '* • r i t ' CMff/CD *' '* ' • 1'i^?.<r^>-^?3«s«?j^^JfS^|. _
''FS'STteM ftbgs <150i . J
vffj"&':7 _ TD=35.5 ftbgs
TtSiOftbgs TD=40ftbgs SW

JhKnfTD=8( nuyi

LEGEND

^or^
!

Soil boring fluoride —— »• i
value, mg/kg (

i

1* —— Monitoring
: well number
29000

•« —— Cased interval

" — Screened interval

T0=95 ftbgs-«- Total depth

o
S <— Geoprobe ID number
JJ (Locations are approximate]
-no*- lab fluoride (total)

value, for son. mg/kg

TD=45 ftbgs <- Total Geoprobe depth
in feet below (approx.)
ground surface elevation

Notes: MW33 well column represents a group of wells,
whose screened intervals are indicated by a
bracket to the right of the column.

Soil fluoride (total] concentrations * mg/kg

* Wells or soil borings with no available soil
fluoride data are presented for subsurface
geological information only

50 100 Feet Fluoride Concentration Ranges
5352= __

Approximate Horizontal Scale " 150-500mg/kg ^^ps.ooi-l 0,000 rng/kg
ML = Silt
SP = Poorly graded sand t

10 20 Feet -c Figure 4-19
mgjjffSiS SOW.IOOrngflig v.ys/. > 10,000 mg/kg SIJRAPYARDAHeA _

1 SW Wfriu^rtwi^nrt Approximate Vertical Scale VERTICAL DISTRIBUTION OFSW= Well-graded sand î  1.101-5,000 mg/kg FLUORIDE IN SOIL
SM = Siltvsand ,, , , REYNOLDS MEWLS COMPANYj j.vi iiuyidfiu Vertical exaggeration = 5x TROUTDAiE, OREOON

Qroun*»*irR«ro«dtol
TD=I65 ftbgs ImoslloJdtin Report
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NORTHWEST

30

10

-10

-30
g-

1
O
(N

5 -5°&.
.Q

UJ
-70

-90

-no

-130 -

0 ti "S& I
— _ o C"1 JJET

m<>y* * £j*2 SHuT Scrap Yard ^*= &•.§ ̂  Q1

SS| 2|J §1,1 Area £«j s>* ° SOUTHEAST
gg§ SSi** /" 13 fc

2001

_

-

"• ' 1

;;;:

;--"
_

~

TD=I(

SW
•j

ML -
^

SP/SW \SW
ML '̂ tt

(
SP

? '

!

TD=23ftbgs ,

SM
7

SW

1
.....

SW

SPAW (

TD=8

••fc u">560 ">Of~ S
_ —— ĵ ^p—i -r< — ML ————— i < 330 yijM/SW
.I30oo |̂r__ (,340- SM/SW ^--I'lso ML
SSoollML « ' 5 I O ... ^-1T460%•.«#""- ' i . . . - M L • ^ 7

- — SP iw
430 '^ 360 M{~? < ' 250

590 1 ' 220 , , 270
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Color Codes for Figure 5-1 through Figure 5-8

Areas Where Fluoride Concentrations Currently Exceed MCLs:
Upper Gray Sand (UGS)

Intermediate and Deep Zones

Particle Traces

Silt Unit (Layer 1 of groundwater flow model)
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Upper Gray Sand (UGS) (Layer 3 of groundwater flow model)

Intermediate Zone (Layer 4 of groundwater flow model)
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Deep Zone (Layer 6 of groundwater flow model)

Deep Zone (Layer 7 of groundwater flow model)

Deep Zone (Layer 8 of groundwater flow model)

Deep Zone (Layer 9 of groundwater flow model)
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This figure shows imaginary particles that are initiated in the groundwater flow model and traced forward in
time. The particles are placed at the top of the upper gray sand (UGS) along the northern boundary of the scrap
yard soil and debris area. The figure shows particles moving from the UGS (green) into the intermediate zone
(magenta and white), then into the deep zone (dark blue and dark green), where they are captured by
production well PW08. Site features are outlined in white, and plant buildings are shown in red. The figure also
shows the thick blue and red lines that outline areas where fluoride concentrations currently exceed the MCL (4
mg/L) in the UGS and intermediate zones, respectively.

Figure 5-1
Groundwater Migration from the UGS at Scrap Yard Under
Long-Term Average Pumping Rates from RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Croundwater Remedial Investigation Report___________________________

PDX182AO.DOC



Figure 5-2 is similar to Figure 5-1, except the RMC production wells are not pumping. The figure shows particles
moving from the UGS (light green) into the intermediate zone (magenta) south of the COE flood control dike,
then rising back into the UGS (green) before discharging into the Sandy River (cyan and yellow traces). The
figure also shows the thick blue and red lines that outline areas where fluoride concentrations currently exceed
the MCL (4 mg/L) in the UGS and intermediate zones, respectively.

Figure 5-2
Groundwater Migration from the UGS at Scrap Yard Under
Hypothetical No-Pumping Scenario for RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Groundwater Remedial Investigation Report_________________ ________

PDX182AO.DOC



This figure is similar to Figure 5-1, except the particles are initiated along the perimeter of the south landfill and
east potliner soil and debris areas. The particles are placed at the top of the upper gray sand (UGS) as in Figure
5-1. The figure shows particles moving from the UGS (green) into the intermediate zone (magenta and white),
then into the deep zone (dark blue, dark green, red, and yellow), where they are captured by production wells
PW07 and PW08. The figure also shows the thick blue and red lines that outline areas where fluoride
concentrations currently exceed the MCL (4 mg/L) in the UGS and intermediate zones, respectively.

Figure 5-3
Grotmdwater Migration from the UGS at South Landfill and East Potliner Under
Long-Term Average Pumping Rates from RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Croundwater Remedial Investigation Report_______________________________________

PDX182AO.DOC



Figure 5-4 is similar to Figure 5-3, except the RMC production wells are not pumping and the figure shows a
larger portion of the site. The figure shows particles moving from the UGS (light green) into the intermediate
zone (magenta and white) on the plant site. The particles that are initiated at east potliner then rise back into the
UGS (green) before discharging into the Sandy River (cyan and yellow traces). Particles initiated at south landfill
travel in the intermediate zone beneath the plant site, then rise back into the UGS along the bank of the Sandy
River. The figure also shows the thick blue and red lines that outline areas where fluoride concentrations
currently exceed the MCL (4 mg/L) in the UGS and intermediate zones, respectively.

Figure 5-4
Groundwater Migration from the UGS at South Landfill and East Potliner Under
Hypothetical No-Pumping Scenario for RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Groundwater Remedial Investigation Report_______________________________________

PDX182AO.DOC



Figure 5-5 shows particles initiated along the perimeter of Company Lake. The particles are initiated in the
model at elevations corresponding to the elevation of process residue on the bed of the lake. The figure also
shows a thick blue line outlining the area where fluoride concentrations around Company Lake currently exceed
4 mg/L in the UGS. The figure shows particles moving from the UGS (light blue and green) into the
intermediate zone (magenta and white), then into the deep zone (dark blue, dark green, red, and yellow), where
they are captured by production wells PW03, PW07 and PWQS, Some particles moving towards the Sandy River
migrate into the deep zone (dark blue and dark green), then migrate to the southwesterly direction and are
captured by the production wells.

Figure 5-5
Groundwater Migration from Company Lake Under
Lorig-Term Average Pumping Rates from RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Groundwater Remedial Investigation Report_________________________

PDX182AO.DOC



Figure 5-6 shows the combined particle traces from Figures 5-1 and 5-5. The figure also shows the thick blue and
red lines that outline areas where fluoride concentrations currently exceed the MCL (4 mg/L) in the UGS and
intermediate zones, respectively. The figure shows how the traces of particles initiated at scrap yard and the
southern perimeter of Company Lake coincide with the presence of fluoride above the MCL.

Figure 5-6
Comparison of Intermediate Zone Fluoride Plume with Groundwater Flowpaths from Scrap
Yard and Company Lake
Under Long-Term Average Pumping Rates from RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Croundwater Remedial Investigation Report_____________________________________________

PDX182AO.DOC



Figure 5-7 is similar to Figure 5-5, except the RMC production wells are not pumping and the figure shows a
larger portion of the site. Also, particles are initiated only along the northern and western perimeters of the lake
for clarity purposes. The figure shows particles migrating away from the lake and discharging into the Columbia
River, the Sandy River, and the Sandy River bar. Most particles remain within the UGS (light blue and green).
The thick blue line outlines the area around Company Lake where fluoride concentrations in UGS groundwater
currently exceed the MCL (4 mg/L).

Figure 5-7
Groundwater Migration from the Northern and Western Perimeter of Company Lake Under
Hypothetical No-Pumping Scenario for RMC Production Wells
Reynolds Metals Company - Troutdale, Oregon
Croondwater Remedial Investigation Report_________________________________________________

PDX182AO.DOC



Figure 5-8 is similar to Figure 5-7, except particles are initiated along the southern perimeter of Company Lake.
The figure shows that particles migrate only short distances in the UGS (light blue and green) before moving into
the intermediate zone (magenta and white). Some particles due south of the lake also move into the deep zone
(dark blue). Particles move primarily towards the Columbia River, with movement also towards the Sandy River
and its bar. The thick red line is the area where fluoride concentrations in intermediate zone groundwater
currently exceed the MCL (4 mg/L).

Figure 5-8
Groundwater Migration from the Southern Perimeter of Company Lake Under
Hypothetical No-Pumping Scenario for RMC Production Wells
Reynolds Mytals Company - Troutdale, Oregon
Croundwater Remedial Investigation Report______________________________________

PDX182AO.DOC



Monitoring well location

Pumped production well location

Reynolds Metals Company production weU
Qry of Portland well

Fairview Farms, owned by Keynote Metals

Oregon Department of Environmental
Quaff/well

29-DSi Cascade Corporation well
29-DGJ

_

> -''20 4",V "'""""' ' '•

Base map: US. Geological Survey 7.5 minute Camas,
Washington Quadrangle, Photo revised 1970 and
1975. Contour interval: 10 feet

Figure 5-9
PUMPING WELLS, DEEP WELLS, AND
OFFSITB WELLS MONfTORED FOR THE
1995 MULTIPLE-WELLAQUIFER TEST
REYNOLDS METALS COMPANY
TRO'UTDALE, OREGON
Qroundwater Remedial mvesligalion Report
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Figure 5-10
Distance-Drawdown Plot for 1995.Multiple-Well Aquifer Test
Reynolds Metals Company (Troutdale, Oregon)
Groundwater Remedial Investigation Report
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Figure 5-12
Production Well Pumping Rates and Fluoride Concentrations
(January 1996 - March 1999)
Reynolds Metals Company - Troutdale, Oregon
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Figure 5-13
Production Well Pumping Rates and Fluoride Concentrations at PW03
(January 1996 - March 1999)
Reynolds Metals Company - Troutdale, Oregon
Groundwater Remedial Investigation Report
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Figure 5-15
Production Well Pumping Rates and Fluoride Concentrations at PW07
(January 1996 - March 1999)
Reynolds Metals Company - Troutdale, Oregon
Groundwater Remedial Investigation Report
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Figure 5-16
Production Well Pumping Rates and Fluoride Concentrations at PW08
(January 1996 - March 1999)
Reynolds Metals Company - Troutdale, Oregon
Groundwater Remedial Investigation Report
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